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SCREW AND METHOD FOR ITS
PRODUCTION

This application 1s a Division of application Ser. No.
08/647,811, filed May 15, 1996 now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a screw and a method for
its production, the screw being provided with a special
non-circular thread portion in which the crest portions of
thread vary in diameter.

2. Description of the Prior Art

Screws comprise, 1n a wide sense, bolts and the like. In
such screws, there are many types of non-standard or
non-circular screws 1n addition to the standard screws such
as the metric, the unified and like standard screws. In any of
the standard screws, the crest portions and the root portions
of the screw substantially do not vary 1n diameter throughout
the length of the screw. On the other hand, a certain type of
the non-circular screw has its crest portion of thread vary in
thread height or depth along the length of the thread in a
manner such that the screw has a polygonal contour in cross
section, 1.e., such that the crest portion of thread reaches a
plurality of its highest points when the thread makes a turn
on the axis of the screw.

The standard screw substantially does not vary in diam-
eter of 1ts crest portions and also does not vary in its crest
angle throughout the length of the screw, whereas the
non-circular screw varies in diameter of 1ts crest portions
and also varies 1n 1ts crest angle.

The non-circular screws have been widely used as self-
tapping screws applied to non-threaded holes, burring holes
and like holes or drilled bores. However, since the non-
circular screw 1s larger 1n diameter of its crest portion than
any of the metric and the unified standard screws, it suffers
from large 1nitial torque which 1s required to drive the screw
into the hole. Consequently, 1n case that torque checking
operation 1s automatically conducted, some non-circular
screws olten are not sufficiently driven or screwed 1nto the
holes.

Further, as shown 1n FIG. 16, in contrast with any of the
standard screws such as the metric and the unified standard
screws, the non-circular screw varies 1 diameter of 1ts crest
portions and 1n its crest angle so that a radial gap 22 1s
produced between a root portion 20 of a corresponding
female screw and a crest portion 21 of the non-circular
screw. Due to the presence of such radial gap 22, the
non-circular screw 1s smaller 1n size of threadable engage-
ment area with the female screw than a standard screw 23 of
the metric, the unified or other standard screw thread
systems, the standard screw 23 being closely engaged with
a female screw 24 as 1s clear from FIG. 17. Consequently,
due to such smaller size 1 threadable engagement arca, the
non-circular screw 1s also inferior to the standard screw in
axial yield strength and 1n the amount of torque required to
break the screw 1n fastening operation, and, 1s therefore
partially restricted m 1its field of application. This 1s a
disadvantage inherent 1n the non-circular screw.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a screw
and a method of its production, which screw 1s used as a
seli-tapping screw, capable of being driven with small 1nitial
torque, free from the problems mherent in the conventional
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screws, sufliciently large in fastening strength and in the
amount of torque required to break the screw 1n fastening,

operation, and 1s therefore widely used 1n various industrial
fields.

According to a first aspect of the present invention, the
above object of the present mvention 1s accomplished by
providing

A screw comprising:

a circular thread portion formed in a base portion of the
screw, 1n which circular thread portion a helical thread
1s formed at the same depth and at the same crest angle;
and

a special non-circular thread portion formed 1n a front-end
portion of the screw following the base portion, the
special non-circular thread portion of the screw having
its thread depth gradually vary 1n a manner such that the
special non-circular thread portion assumes a substan-

tially polygonal shape 1n cross section so as to permit

the crest portion of thread to reach a plurality of its

highest points 1 a turn of the thread, the highest points
of the non-circular thread portion being substantially
equal 1n thread depth and in crest angle to the thread of
the circular thread portion.

According to a second aspect of the present invention, the
above object of the present mvention 1s accomplished by
providing

The screw as set forth in the first aspect of the present
imvention, wherein:

the special non-circular thread portion has 1ts crest angle
oradually increase as the thread moves from each of the

highest points to each of its lowest points along the
length of the thread; and

cach of a plurality of lines connecting axially adjacent
ones of the highest points of the crest portion of thread
in the non-circular thread portion of the screw 1s tilted
from a longitudinal axis of the screw at a predetermined
angle 1n a manner such that the non-circular thread
portion assumes a twisted polygonal prism-like shape
as a whole.

According to a third aspect of the present invention, the
above object of the present mvention 1s accomplished by
providing

The screw as set forth 1n the first or the second aspect of
the present imnvention, wherein:

the special non-circular thread portion 1s provided with a
converging special non-circular taper thread portion 1n
its front-end portion.

According to a fourth aspect of the present invention, the
above object of the present mvention 1s accomplished by
providing

The screw as set forth 1 the third aspect of the present
invention, wherein:

the special non-circular thread portion has both the diam-
eter of 1ts root portion of thread and the height or depth
of 1ts crest portion of thread gradually decrease toward
its front end; and

the special non-circular taper thread portion 1s so formed

as to reach a front end of the screw.

According to a fifth aspect of the present invention, the
above object of the present mvention 1s accomplished by
providing

A method for producing a screw, characterized 1n that:

the screw with a helical thread 1s produced by rolling a
stepped-stock blank with the use of flat thread rolling
dies;
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cach of the flat thread rolling dies comprises a plurality of
first rolling grooves with a predetermined depth for
forming a circular thread portion of the screw and a
plurality of second rolling grooves gradually varying 1n
depth for forming a special non-circular thread portion
of the screw, the second rolling grooves following the
first rolling grooves, both the first and second rolling
ogrooves extending parallel to each other at a predeter-
mined lead angle to cover the entire surface of the die;
and

the blank of the screw comprises a first portion being
rolled 1nto the circular thread portion of the screw and
a second portion being rolled into the special non-
circular thread portion of the screw, the second portion
being smaller in cross section than the first portion.

According to a sixth aspect of the present invention, the
above object of the present mnvention 1s accomplished by
providing

The method for producing the screw, as set forth i the
fifth aspect of the present invention, wherein:

the blank of the screw has the second portion be smaller

1in cross section than the first portion by the amount of
from 1.0 to 8.0 per cent of a cross sectional area of the
first portion; and

a transition portion for smoothly connecting the second
portion to the first portion of the blank 1s formed
therebetween 1n the blank.

Further, according to a seventh aspect of the present
invention, the above object of the present invention 1is
accomplished by providing

The method for producing the screw, as set forth i the
fifth or the sixth aspect of the present invention, wherein:

the blank of the screw has its front-end portion converged
and formed into a front-end taper portion which
decreases 1n diameter toward its front end; and

a thread rolling die for rolling the blank of the screw 1is
provided with an inclination portion which has 1ts crest
portions of thread gradually increase 1n thread height or
depth so as to correspond to the front-end taper portion

of the blank being rolled.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a front view of an embodiment of a screw of the
present mvention;

FIG. 2 1s a cross-sectional view of a circular thread
portion of the screw of the present invention, taken along the

line II—II of FIG. 1;

FIG. 3 1s stmilar to FIG. 2 but illustrating a fraction of
thread 1n the circular thread portion, having been straight-
ened and developed on a plane;

FIG. 4 1s an enlarged cross-sectional view of the fraction
of thread, taken along the line IV—IV of FIG. 3;

FIG. 5 1s a cross-sectional view of a special non-circular

thread portion of the screw of the present invention, taken
along the line V—V ot FIG. 1;

FIG. 6 1s stmilar to FIG. 3 but illustrating a fraction of
thread 1n the special non-circular thread portion of the screw
of the present invention, the fraction having been straight-
ened and developed on a plane;

FIG. 7 1s an enlarged cross-sectional view of the fraction
of thread, taken along the line VII—VII of FIG. 6;

FIG. 8 1s a cross-sectional view of a special non-circular
taper thread portion of the screw of the present mnvention,

taken along the line VIII—VIII of FIG. 1;

FIG. 9 1s stmilar to FIG. 6 but illustrating a fraction of
thread 1n the special non-circular taper thread portion of the
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screw of the present mvention, the fraction having been
straightened and developed on a plane;

FIG. 10 1s an enlarged cross-sectional view of the fraction
of thread, taken along the line X—X of FIG. 9;

FIG. 11 is a front view of a blank (i.e., round stock) of the
screw of the present invention;

FIG. 12 1s a front view of an example of one of flat thread

rolling dies used 1n thread rolling for producing the screws
of the present invention;

FIG. 13 15 a cross-sectional view of the flat thread rolling,
die, taken along the line XIII—XIII of FIG. 12;

FIG. 14 15 a cross-sectional view of the flat thread rolling
die, taken along the line XIV—XIV of FIG. 12;

FIG. 15 1s a cross-sectional view of the flat thread rolling,
die, taken along the line XV—XYV of FIG. 12;

FIG. 16 1s a cross-sectional view of the conventional
non-circular screw engaged with its corresponding female
screw, 1llustrating their threadable engagement;

FIG. 17 1s a cross-sectional view of the conventional
circular screw engaged with 1ts corresponding female screw,
illustrating their threadable engagement; and

FIG. 18 1s a front view of the embodiment of a screw of
the present invention as shown 1n FIG. 1, including line L
which more clearly shows radial offsets of maximum points
of the non-circular threaded portion and the non-circular
taper threaded portion.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Heremnbelow, the present mvention will be described 1n
detail with reference to embodiments shown 1n the accom-
panying drawings, particularly in FIGS. 1 to 10.

As shown 1n FIG. 1, an embodiment of a screw of the
present invention comprises: a head portion 1 followed by a
non-threaded portion 7; a normal circular thread portion 2a
following the non-threaded portion 7; a special non-circular
thread portion 2b following the circular thread portion 2a;
and a special non-circular taper thread front-end portion 2c¢
following the non-circular thread portion 2b.

Of these portions, the circular thread portion 2a 1s of, for
example, the metric coarse thread series, and, therefore does
not vary in diameter of both the crest portions 3a and the root
portions 4a throughout the entire axial length of the circular
thread portion 2a, as 1s clear from FIGS. 3 and 4. It 1s also
clear from FIG. 2 that the circular thread portion 2a assumes
a circular shape 1n cross-section and its crest angle does not
vary throughout the axial length of the circular thread
portion 2a.

On the other hand, in the special non-circular thread
portion 2b, the root portions 4b are equal 1n diameter to those
of the circular thread portion 2a throughout the entire axial
length of the non-circular thread portion 2b. In contrast with
these root portions 4b, crest portions 3b of the non-circular
thread portion 2b vary in diameter throughout the entire
length of the thread.

In other words, as shown in FIG. §, the crest portion 3b
of the special non-circular thread portion 26 1n one turn of
the thread substantially assumes a regular polygonal shape
with rounded corners which form a plurality of the highest
points A, B, C, D, . . . of the crest portion 3b. Each of these
highest pomnt A, B, C, D, . . . has the same height H and the
same crest angle “a” as those of the crest portions 3a of the
circular thread portion 2a. When the number of these highest
points A, B, C, D, . . . 1s s1x, the crest portion 3b of the
special non-circular thread portion 2b 1n one turn of the
thread substantially assumes a regular hexagonal shape.

In the crest portion 3b of such special non-circular thread
portion 2b, a height H1 of the crest portion 3b between
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adjacent ones of the highest points A, B, C, D, . . . 1s smaller
than the height H of the highest point. The height H1 of the

crest portion 3b gradually decreases to reach its lowest point

at a center of a side of the regular hexagonal shape of the
thread, as 1s clear from FIGS. 5 and 6. On the other hand, the

crest angle (al, a2, a3, . . ., an) of the crest portion 3bH
between adjacent ones of the highest pomnts A, B, C, D, . . .
oradually increases toward the lowest point of the crest
portion 3b 1n a manner such that: the crest angle “a” at the
highest point of the crest portion 3b 1s smaller than al; al
1s smaller than o2; o2 1s smaller than a3; . . . ; an-1 1S
smaller than on.

In other words, the crest angle 1n the crest portion 3b 1s
defined so that the “a” 1s smaller than a1 (1=1, 2, 3, .. ., n-1,

n). In some cases, al and a2 may be equal to the “a” or an.

On the other hand, in the special non-circular taper thread
portion 2c¢, the crest portions 3¢ gradually decrease in
diameter toward a front end of the screw to have a conver-

gent contour. Further, the root portions 4¢ of the taper thread
portion 2¢ also gradually decrease 1mn diameter toward the
front end of the screw to have a convergent contour as 1s 1n
the crest portions 3c.

As shown 1 FIGS. 8 and 9, the crest portion 3¢ of this
special non-circular taper thread portion 2¢ has a plurality of
the highest points E, F, G, . . . 1n one turn of the thread as
1s 1n the case of the crest portion 3b of the special non-
circular thread portion 2b described above. In addition, the

crest angle “a” of any of the highest points E, F, G, . . . 1s
the same as that of any of the highest points A, B, C, D, . . .,
of the crest portion 3b of the special non-circular thread
portion 2¢. A difference between the crest portions 3b and 3¢
1s that the highest points E, E, G, . . . of the crest portion 3¢
oradually decrease 1n height toward the front end of the
thread, whereas the highest points A, B, C, D, . . . of the crest

portion 3b do not vary 1n height throughout the entire length
of the thread.

In each of the special non-circular thread portion 2b and
the taper thread portion 2¢, a line (L) passing through the
axially adjacent ones of the highest points 1s tilted at an
angle of about 10 to about 15 degrees from a longitudinal
axis of the screw (FIG 18). In other words, each of the
special non-circular thread portion 2b and the taper thread
portion 2¢ has a 10-15 deg., right- or left-hand helix in the
highest points of its crest portions, and, therefore assumes a
substantially twisted polygonal prism-like shape, provided
that the twisted shape of the latter 2¢ 1s tapered.

Further, formed 1n each of the highest points of the special
non-circular thread portion 2b and its taper thread portion 2¢
1s a tapping edge.

Incidentally, in the screw of the embodiment of the
present invention described above, the thread keeps its pitch
constant throughout the entire length of the screw compris-
ing the circular thread portion 2a, special non-circular thread
portion 2b and its taper thread portion 2c.

Now, a method of the present invention for producing the
above screw of the present mnvention will be described with

reference to FIGS. 11 to 15.

A blank (1.e., round stock) § to be formed into the screw
of the present invention by rolling operation 1s shown 1n
FIG. 11. The blank 5 comprises: a head portion 6; a
large-diameter portion 8 following the head portion 6, in
which large-diameter portion 8 a circular thread portion 2a
1s formed by rolling; a small-diameter portion 10 following
the large-diameter portion 8, 1n which small-diameter por-
tion 10 a special non-circular thread portion 2b 1s formed by
rolling; and, a front-end converging taper portion 11 follow-
ing the small-diameter portion 10, in which taper portion 11
a special non-circular taper thread portion 2¢ 1s formed by
rolling. Formed between the large-diameter portion 8 and
the small-diameter portion 10 1s a converging transition
portion 9.
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In diameter: the large-diameter portion 8 1s smaller than
the crest portion of the circular thread portion 2a and larger
than the root portion of the same 2a; and, the small-diameter
portion 10 1s smaller than the crest portion of the special
non-circular thread portion 2b and larger than the root
portion of the same 2b. Both the diameters of the large-
diameter portion 8 and the small-diameter portion 10 are
determined 1n a manner such that the small-diameter portion
10 1s smaller 1n cross-sectional area than the large-diameter
portion 10 by the amount of from 1.0 to 8.0 per cent of the
cross-sectional area of the large-diameter portion 8.

A reduction ratio 1n cross-sectional area of the small-
diameter portion 10 as to the large-diameter portion 8
depends on both the nominal diameter and the pitch of the
screw to be rolled.

The reason why the special non-circular thread portion 2b
1s rolled 1n the small-diameter portion 10 of the screw 1s that
the average height of the crest portions of the special
non-circular thread portion 2b thus rolled 1s lower than the
height of the crest portion of the circular thread portion 2a.
In other words, when both the special non-circular thread
portion 2b and the circular thread portion 2a are rolled 1n the
same straight blank, the root portion of the non-circular
thread portion 2b becomes larger 1n diameter than that of the
circular thread portion 24, which 1mpairs the thus rolled
SCrew 1n accuracy.

As for the diameters of the large-diameter portion 8 and
the small-diameter portion 10 of the screw, for example, in
case that an M8 male screw (i.e., with an outer diameter of
8 mm) is produced by rolling, a blank to be used comprises
a large-diameter portion having a diameter “¢1” of 7.10 mm,
and a small-diameter portion having a diameter “¢2” of 6.96
mm. On the other hand, in case that an M6 male screw (i.¢.,
with an outer diameter of 6 mm) is produced by rolling, a
blank 5 to be used comprises a large-diameter portion having
a diameter “¢1” of 5.27 mm, and a small-diameter portion
having a diameter “¢2” of 5.13 mm.

Incidentally, 1t 1s preferable that the converging transition
portion 9 of the blank 5 has an inclination angle “f31” of
approximately 15 degrees, and a taper portion 11 of the
blank 5 has an inclination angle “f32” of approximately 13
degrees.

The blank § 1s formed into the screw of the present

invention by rolling with the use of tlat thread rolling dies 12
one of which 1s shown 1n FIGS. 12 to 15.

As shown 1 FIG. 12, the flat thread rolling die 12 1is
provided with a rectangular rolling surface a width of which
1s slightly larger 1n length than one turn of the thread being
produced. Formed 1n this rolling surface of the die 12 are a
plurality of rolling grooves 13 for forming the thread in the
blank 5. The rolling grooves 13 are straight and parallel to
cach other to cover the entire area of the rolling surface of
the die 12. An inclination angle of the rolling groove 13 is
equal mm amounts to a lead angle of the screw being rolled.

The rolling surface of the die 12 1s constructed of: a
circular thread rolling portion 14a for rolling the thread in
the large-diameter portion 8 of the blank 5; a special
non-circular thread rolling portion 14b for rolling the thread
in the small-diameter portion 10 of the blank 5; and, a
special non-circular taper thread rolling portion 14c¢ for
rolling the thread in the taper portion 11 of the blank 5. In
both the circular thread rolling portion 14a and the special
non-circular thread rolling portion 14b, crest portions 18a
cach of which 1s disposed between adjacent ones of the
rolling grooves 13 have the same height to lie in the same
plane. In contrast with this, in the special non-circular taper
thread rolling portion 14c¢, crest portions 185 each of which
1s disposed between adjacent ones of the rolling grooves 13
oradually increase 1 height toward a lower-end portion of
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the rolling surface of the die 12 so as to correspond 1n
contour to an inclination of the taper portion 11 of the blank

S.

Entirely formed 1n the circular thread rolling portion 144
are a plurality of rolling grooves 13a each of which has its
depth and 1ts root angle be equal in amounts to the height H
and the crest angle “a” of the crest portion of the circular
thread portion 2a of the screw, respectively.

Formed 1n the special non-circular thread rolling portion
14b are a plurality of rolling grooves 13b each of which has
its depth gradually vary 1n a manner such that a root portion
15 of the rolling groove 13b has a wavy contour, as shown
in FIG. 13. In the rolling groove 13b, a depth of one of its
deepest points 154 1s equal 1n amounts to the height H of the
crest portion of the special non-circular thread portion 25. A
depth of the rolling groove 13b gradually decreases toward
its shallowest point 15b. In thread formation, these deepest
points 15a of the rolling groove 13b correspond to the
highest points of the crest portion of the special non-circular
thread portion 2b. Incidentally, in the drawings (i.e., FIGS.
12 and 13), the reference numeral 16 denotes a root portion

of the rolling groove 13a 1n the circular thread rolling
portion 14a of the die 12.

As shown 1n phantom lines 17A,17B, 17C, 17D, 17D and
17F (1.e., 17A-17F) of FIG. 12, the deepest points of the
rolling grooves are formed 1n a manner such that any of the
phantom lines 17A—17F connecting the deepest points of
adjacent ones of the rolling grooves forms an inclination
angle “v” with a vertical line perpendicular to opposite upper
and lower sides of the die 12, as viewed 1n FIG. 12. Due to
the presence of such inclination angle “vy”, the special
non-circular thread portion 2b of the screw assumes a

substantially twisted polygonal prism-like shape.

In the rolling groove 13c of the special non-circular taper
thread rolling portion 14c¢, a depth of the groove 13c
oradually varies 1n a manner such that a root portion of the
oroove 13c¢ assume a wavy shape as 1s 1n the rolling groove
13b of the special non-circular thread rolling portion 14b. A
depth of the rolling groove 13c¢ gradually decreases toward
a lower side of the die 12a, which lower side corresponds to
a front end of the screw being rolled.

By rolling the blank 5 with the use of the flat thread rolling
dies 12, there 1s produced the screw of the present mnvention
comprising: the circular thread portion 24 formed 1n an outer
peripheral surface of the large-diameter portion 8 of the
blank 5; the special non-circular thread portion 2b formed in
the small-diameter portion 10 of the blank 5; and, the special

non-circular taper thread portion 2¢ formed in the taper
portion 11 of the blank 5.

In operation, when the screw of the present invention
having the above construction 1s turned in a condition in
which 1ts front-end special non-circular taper thread portion
2c¢ 1s 1nserted mto a hole or burring hole of an article being,
fastened, the hole 1s tapped by the highest points of the crest
portions of both the special non-circular taper thread portion
2¢ and the special non-circular thread portion 26 following,
the taper thread portion 2¢. Further turns of the screw results
in threadable engagement between the thus tapped hole of
the article bemng fastened and the normal circular thread
portion 2a of the screw. Due to such additional threadable
engagement of the normal circular thread portion 2a of the
screw with the tapped hole of the article being fastened, the
screw of the present invention has a sufficiently large
threadable engagement area with the tapped hole of the
article, and, therefore increases torque required to break the
screw 1n lfastening operation and improves in strength a
threadably fastened portion of the article.

According to the first aspect of the present invention as to
the screw, as described above, since the special non-circular
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3

thread portion 2b of the screw assumes a substantially
twisted polygonal prism-like shape (in which the highest
points of the crest portions thereof are substantially equal 1n
height and 1n crest angle to the crest portions of the circular
thread portion 2a of the screw) and follows to the circular
thread portion 2a, it 1s possible to reduce 1nitial torque for
driving the screw 1nto the hole of the article being fastened,
which facilitates tapping operation of the hole and makes 1t
possible to realize an automatic torque checking operation of
the screw.

Further, 1n the present mnvention as to the screw, since the
highest points of the crest portion of the special non-circular
thread portion 2b are equal 1n diameter to the crest portions
of the circular thread 2a, 1t 1s possible for the special
non-circular thread portion 2b to tap in the hole a female
screw which 1s capable of threadably engaging with the
circular thread portion 2a, which reduces torque required to
drive the circular thread portion 2a into the thus tapped hole,
and, therefore shortens a fastening time of the screw. Since
the threadable engagement area of the circular thread portion
2a of the screw with the thus tapped hole 1s sufficiently large,
torque required to break the screw 1n its fastening operation
increases, and an area 1n the vicinity of the hole of the article
fastened with the screw 1s improved in strength.

According to the second aspect of the present invention as
to the screw, since the lines (which connect the highest
points of axially adjacent ones of the crest portions of the
thread, and cross the thread to extend 1n an axial direction of
the screw) are twisted on the longitudinal axis of the screw,
initial drive torque of the screw 1s reduced to facilitate its
tapping operation.

According to the third aspect of the present invention as
to the screw, the screw 1s provided with the special non-
circular taper thread portion 2¢ 1n its front-end converging
portion. Due to the provision of such taper thread portion 2c,
it 1s possible for the screw of the present invention to be
casily screwed 1nto the hole of the article even when the hole
1s reduced in diameter or clogged with paints and like
substances.

According to the fourth aspect of the present invention as
to the screw, since the special non-circular taper thread
portion 2c¢ 1s provided in the converging front end of the
screw, the screw of the present invention 1s easily screwed
into the hole of the article being fastened.

Further, according to the fifth aspect of the present inven-
tion as to the method for producing the screw, since the
screw of the present invention 1s produced by rolling of the
blank 5 constructed of a stepped-diameter stock, it 15 pos-
sible to precisely form at once both the crest portion’s
highest points of the special non-circular thread portion 2b
and the crest portions of the circular thread portion 2a with
the same height or depth. This 1s also true 1n the root portions
of both the portions 2b and 2a, which makes the screw of the
present 1nvention a precision one.

According to the sixth aspect of the present invention as
to the method for producing the screw, since the converging
transition portion 9 1s formed between the large-diameter
portion 8 and the small-diameter portion 10 1n a manner such
that the latter portion 10 1s smaller in cross-sectional arca
than the former portion 8 by the amount of from 1.0 to 8.0
per cent of a cross-sectional area of the former portion 8, 1t
1s possible for the thread of the screw of the present
invention to smoothly transfer from the special non-circular
thread portion 2b to the circular thread portion 2a of the
screw, which enables the screw of the present invention to
be easily screwed 1nto the hole of the article being fastened.

Further, according to the seventh aspect of the present
invention as to the method for producing the screw, since the
blank § of the screw of the present invention 1s provided
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with the taper portion 11 1n its front-end portion and the flat
thread rolling die 12 1s provided with the special non-
circular taper thread rolling portion 14¢ in 1its lower-end
portion, 1t 1s possible to completely form the special non-
circular taper thread portion 2¢ throughout the front-end
portion of the blank 5. Consequently, even when the hole of
the article to be fastened is reduced 1n diameter or clogged
with paints and like substances, it 1s possible for the screw
of the present 1nvention to be easily screwed into such hole.

As 1s clear from the above description of the present
invention, the screw of the present invention may be used
even 1n a field in which the conventional screw can not be
used. In other words, the screw of the present invention 1s
widely used 1 various fields, and, therefore considerably
advantageous 1n industrial fields.

What 1s claimed 1s:

1. A method for producing a screw from a stepped-stock
blank, said stepped-stock blank including a first portion for
forming a circular threaded portion of said screw and a
second portion for forming a special non-circular threaded
portion of said screw, said second portion being smaller in
cross section then said first portion, the method comprising
the steps of:

rolling the first portion of said stepped-stock blank with a
flat thread rolling die which includes a plurality of first
rolling grooves having a predetermined depth to form
the circular threaded portion of said screw; and

rolling the second portion of said stepped-stock blank
with the flat thread rolling die which includes a plu-
rality of second rolling grooves gradually varying in
depth to form the special non-circular threaded portion
of said screw;

wherein said second rolling grooves have a plurality of
deepest points being equal to the predetermined depth
of said first rolling grooves;

wherein crest portions of both said first and second rolling
ogrooves have the same height and lie 1n the same plane;

wherein a line passing through vertically adjacent deepest
points of said second rolling grooves forms an incli-
nation angle with respect to a line which 1s vertical 1n
relation to said die; and

wherein said second rolling grooves follow said first

rolling grooves, both said first and second rolling

grooves extending parallel to each other at a predeter-

mined lead angle to cover the entire surface of said die.

2. The method for producing a screw as set forth 1n claim
1, further comprising the step of:

forming a transition portion in said stepped-stock blank
for smoothly connecting said second portion to said
first portion of said stepped-stock blank;

wherein said second portion of said stepped-stock blank
of said screw 1s smaller 1n cross section than said first
portion of said stepped-stock blank of said screw by
between 1.0 to 8.0 per cent of a cross sectional area of
said first portion.
3. The method for producing a screw as set forth 1n claim
2, further comprising the steps of:

forming said stepped-stock blank of said screw such that
a front-end portion 1s converged 1nto a front-end taper
portion which decreases in diameter toward its front
end; and

rolling said stepped-stock blank of said screw with a
thread rolling die to provide an inclination portion
which has its crest portions of thread gradually increas-
ing 1n thread height or depth so as to correspond to said
front-end taper portion of said stepped-stock blank
being rolled.
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4. The method for producing a screw, as set forth 1n claim
1, further comprising the steps of:

forming said stepped-stock blank of said screw such that
a front-end portion 1s converged 1nto a front-end taper
portion which decreases in diameter toward its front
end; and

rolling said stepped-stock blank of said screw with a
thread rolling die to provide an inclination portion
which has 1ts thread crest portions gradually increasing
in thread height or depth so as to correspond to said
front-end taper portion of said stepped-stock blank
being rolled.

5. The method for producing a screw as set forth 1n claim

1, wherein said inclination angle of said line passing through
sald deepest points 1s between 10 and 15 degrees.

6. A method for producing a screw from a stepped-stock
blank, said stepped-stock blank mcluding a first portion for
forming a circular threaded portion of said screw and a
second portion for forming a special non-circular threaded
portion of said screw, said second portion being smaller 1n
cross section then said first portion, the method comprising
the steps of:

rolling the first portion of said stepped-stock blank with a
flat thread rolling die which includes a plurality of first
rolling grooves having a predetermined depth to form
the circular threaded portion of said screw; and

rolling the second portion of said stepped-stock blank
with the flat thread rolling die which includes a plu-
rality of second rolling grooves gradually varying in
depth to form the special non-circular threaded portion
of said screw;

wherein crest portions of both said first and second rolling

ogrooves have the same height and lie 1n the same plane;
and

wherein said second rolling grooves follow said first
rolling grooves, both said first and second rolling
ogrooves extending parallel to each other at a predeter-
mined lead angle to cover the entire surface of said die.
7. A method for producing a screw from a stepped-stock
blank, said stepped-stock blank mcluding a first portion for
forming a circular threaded portion of said screw and a
second portion for forming a special non-circular threaded
portion of said screw, said second portion being smaller 1n
cross section then said first portion, the method comprising
the steps of:

rolling the first portion of said stepped-stock blank with a
flat thread rolling die which includes a plurality of first
rolling grooves having a predetermined depth to form
the circular threaded portion of said screw; and

rolling the second portion of said stepped-stock blank
with the flat thread rolling die which includes a plu-
rality of second rolling grooves gradually varying in
depth to form the special non-circular threaded portion
of said screw;

wherein said second rolling grooves have a plurality of
deepest points being equal to the predetermined depth
of said first rolling grooves; and

wherein said second rolling grooves follow said first
rolling grooves, both said first and second rolling
ogrooves extending parallel to each other at a predeter-
mined lead angle to cover the entire surface of said die.

8. The method for producing a screw as set forth 1n claim

7, wherein a line passing through vertically adjacent deepest
points of said second rolling grooves forms an inclination

angle with respect to a line which 1s vertical 1n relation to
said die.
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